Rumen epithelium is a parakeratotic, stratified squamous epithelium which functions in metabolism, absorption, and protection . In previous light microscope histochemical studies (1, 3) and electron microscope studies (2) on this tissue, phenomena characteristic for both mucus-producing and keratinizing epithelia were described . The presence of mucus was demonstrated histochemically (1, 3) by the periodic acid-Schiff (PAS) reaction which exhibited a gradation in intensity ranging from weakly stained spinous cells to intensely stained horny cells . Electron microscope studies (2) described the differentiation products seen in both keratinizing and mucusproducing epithelia . Filaments are found in basal, spinous, granular, and horny cell types of rumen epithelium. Basal cells evolve into spinous cells characterized by the presence of membrane-bounded granules. These granules are filled with an amorphous granular material which appears similar to the content of mucus granules present in the epidermis of Rana pipiens (8) and the newborn mouse esophageal epithelium (9) . The mucus granules are responsible for the PAS-positive reaction exhibited by rumen epithelium . Spinous cells develop into granular cells containing both mucus granules and keratohyalin granules . The presence of these two structurally and chemically different differentiation products in the granular cell is a unique aspect of rumen epithelium . The horny cell is a parakeratotic, mucus-filled cell which contains remnants of various cell organelles .
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Continued studies on the mucus granules of rumen epithelium have revealed the presence of an internal substructure not previously observed in other mammalian mucus-producing tissues .
In this note, these mucus granules will be described .
MATERIAL AND METHODS
Tissues employed in this study were obtained from the left lateral wall of the cranial sac of the ovine rumen . Tissues were fixed in 2% osmium tetroxide solution buffered to pH 7 .4 with veronal acetate solution (7) and were dehydrated in a graded series of cold (5°C) ethanol baths. The material was infiltrated with and embedded in Epon 812 (4) and sectioned with a Porter-Blum MT-2 microtome . Thin sections stained with uranyl acetate and lead citrate (11) were examined in an RCA EMU 3F electron microscope.
RESULTS AND DISCUSSION
Round to ovoid membrane-bounded granules were observed in both spinous and granular cell types of ovine rumen epithelium . These granules existed in two general sizes : large granules varying in diameter from 0 .5 to 1 .0 µ and small granules measuring 0 .1-0 .3 µ . The large granules were located in the perinuclear region of the cell whereas the small ones were at the cell periphery . In general, the large granules were few while the small ones were abundant . In most instances the content of these granules appeared granular . In some granules a lamellar structure was apparent . At low magnification the lamellar structure was not well resolved and it appeared as an ir-
FIGURE I
Large and small mucus granules (MG) are shown in a granular cell of rumen epithelium . Arrow points to the electron-opaque region of a large mucus granule . Note the abundance of small mucus granules at the cell periphery . F, filaments ; KH, keratohyalin granules ; D, desmosomes . X 25,000 . FIGURE 2 Lamellar organization of the electron-opaque region of a mucus granule is shown at high magnification . X 198,000 .
regularly shaped, electron-opaque mass in the center of the granule (Fig . 1) . At high magnification a system of parallel, dense lamellae approximately 30 A in thickness was resolved (Fig . 2) . This structure may also be regarded as a crystal lattice composed of coplanar spots .
Lamellar bodies are not uncommon to keratinizing epithelia such as the oral epithelium (5), adult esophageal epithelium (5), and epidermis (12) . These structures appeared as ovoid bodies varying in size from 0 .1 to 0 .5 u . The internal structure consisted of dense and less dense lamellae approximately 25 A in thickness . These organelles, designated as membrane-coating granules (5) or Odland-bodies (12) , were thought to be specific differentiation products of keratinizing cells (6) . However, this lamellated organelle has not been found in PAS-positive mucus-producing epithelia . To the author's knowledge, the substructure described in this note represents the first observation of a lamellar structure in mammalian mucusproducing tissues . A highly ordered substructure but of different magnitude was noted in mucus granules from starfish tube feet (10) which con-sisted of a bundle of parallel, hexagonal rods . These rods were believed to function in mucoprotein storage . The lamellae in the mucus granules of rumen epithelium may represent a highly ordered mucus storage system . 
